Rats were fed diets, each of which contained 5% of the semi-purified dietary fiber (DF) preparations from three kinds of foods, continuously for a total of 7 weeks. The fat level was varied, and cholesterol (Chol) was added toward the end of the experimental period. After 7 weeks, decreases of serum and liver Chol concentrations were observed in the Shiitake (Lentinus edodes) group when compared to the cellulose (CP) group. In the absence of Chol, fecal excretions of several secondary bile acids and total bile acids were affected by the type of DF, showing an increase particularly in the Shiitake group. Total neutral steroid excretions were decreased in the test DF groups compared to the CP group at both fat levels, and were increased by Chol supplementation in all of the test DF groups. It was demonstrated that the effects of the three DF preparations on fecal steroid excretions somewhat differed depending on the dietary factors. In the absence of Chol, the lithocholic acid (LCA)/deoxycholic acid (DCA) ratio was significantly lowered in the test DF groups compared to the CP group by the fat level elevation, and was affected by the interaction of fiber with fat. This ratio responded more intensely to the dietary factors than the two other indices (compo sition ratios of fecal bile acids). However, this response was lost in the presence of Chol. These results suggest that further studies are warranted to examine if the intense response of the LCA/DCA ratio to the tested DF preparations and fat in the present study will also be shown to other DF Since epidemiological studies by Reddy and Wynder (1, 2) and Hill (3) demonstrated that there was a significant positive correlation between the fecal bile acid (BA) concentration and the incidence of colon cancer, BA metabolism in the intestine has been a matter of growing concern. A large number of subsequent animal experiments (4-6) and in vitro studies (7-9) suggest that cholesterol (Col) or BA, or their metabolites, act as co-carcinogenic or co-mutagenic promoters. Not only the total excretion of BA but also the type of BA and the ratio of secondary BA to total BA have therefore been considered important. Subsequently, wilpart and Roberfroid (9) and Owen et al. (10, 11) hypothesized that the ratio of lithocholic acid (LCA) to deoxycholic acid (CA) in feces is a more sensitive index for the risk of colon cancer.
Summary
Rats were fed diets, each of which contained 5% of the semi-purified dietary fiber (DF) preparations from three kinds of foods, continuously for a total of 7 weeks. The fat level was varied, and cholesterol (Chol) was added toward the end of the experimental period. After 7 weeks, decreases of serum and liver Chol concentrations were observed in the Shiitake (Lentinus edodes) group when compared to the cellulose (CP) group. In the absence of Chol, fecal excretions of several secondary bile acids and total bile acids were affected by the type of DF, showing an increase particularly in the Shiitake group. Total neutral steroid excretions were decreased in the test DF groups compared to the CP group at both fat levels, and were increased by Chol supplementation in all of the test DF groups. It was demonstrated that the effects of the three DF preparations on fecal steroid excretions somewhat differed depending on the dietary factors. In the absence of Chol, the lithocholic acid (LCA)/deoxycholic acid (DCA) ratio was significantly lowered in the test DF groups compared to the CP group by the fat level elevation, and was affected by the interaction of fiber with fat. This ratio responded more intensely to the dietary factors than the two other indices (compo sition ratios of fecal bile acids). However, this response was lost in the presence of Chol. These results suggest that further studies are warranted to examine if the intense response of the LCA/DCA ratio to the tested DF preparations and fat in the present study will also be shown to other DF 
RESULTS
Body weight gain, food intake, liver weight, and serum and liver lipid concentrations The results are shown in Table 2 . Hardly any intergroup differences were observed in body weight gain, food intake and liver weight for the entire feeding period. Serum TC and PL concentrations were generally high in the Kanpyo group and low in the Kiriboshi and Shiitake groups when compared to the CP group. The values for the Kiriboshi and Shiitake groups were significantly lower than those in the Kanpyo group. Liver TC concentrations in the Shiitake group were significant ly lower than those of the CP group as well as the other two DF groups.
Fecal weight and water content
The results are shown in LCA/DCA ratio but no difference was observed among the DF groups. While there was an interaction between fiber and fat, no interaction was seen between fiber and Chol. Table 7 shows major NS excretions in feces per day. The excretion of cholestanol significantly decreased or showed a decreasing tendency in all the DF groups compared to the CP group. The excretion increased in all the DF groups when the fat level was elevated. There was an interaction between fiber and fat. Exactly the same tendency was observed in the total NS excretions. Although Chol addition increased the excretion of each N, the effect of DF was seen only in the excretions of cholestanol and total NS.
DISCUSSION
Since the same animals were successively used in the experiments, changes in lipid metabolism by aging should be considered the effects of Chol metabolism (28, 29) and fecal steroid excretions (30, 31) . According to Uchida et al. (31) , however, such changes occur over a prolonged period of time and any changes taking place in 8 to 12 weeks are minimal, with no changes in serum Chol. We also observed no significant elevations in plasma Chol from the beginning of the experiment up to the 5th week (data not included), and therefore judged that the effect of aging, if any, over the 7-week experimental period was very small. We nevertheless minimized such effects as much as possible in the statistical analysis of changes over time.
Fecal wet weight per day in the test DF groups was significantly decreased in any of the measurement weeks when compared to the CP group. This is presum ably because, for one, the test DF levels were different from the CP group, and for another, the DF preparations were more easily decomposed and fermented by intestinal bacteria than cellulose because of their relatively high hemicellulose content. However, significant increases in the fecal water content were observed in both the Kanpyo and Shiitake groups compared to the CP and Kiriboshi groups. The reason for this is not clear but it may be attributed to the difference in their chemical structures. produced a change in Chol or BA metabolism. The involvement of eritadenine is assumed to be minimal but cannot be ruled out completely since its content in the DF preparation was not determined. The ratio of secondary BA to total BA was affected more strongly by the fat level than by the type of DF, and not by Chol addition. Reddy et al. (15) reported that pectin, carrageenan and alfalfa significantly increased total BA excretions compared to cellulose whereas no change was produced by wheat bran and that the proportion of CA metabolites was markedly larger than that of CDCA metabolites only in animals fed carrageenan.
Story (16) reported that the excretions of mainly CDCA derivatives were increased in rats fed DF such as cellulose, oat bran, corn bran and alfalfa. Thomas et al. (32) observed that the proportion of CDCA derivatives was larger than CA in pectin-fed rat feces. According to Vahouny et al. (17) , alfalfa , guar gum, psyllium and wheat bran lowered and pectin and mixed fiber raised the CDCA/CA ratio compared to cellulose. In our study, the excretion of CDCA metabolites and CA metabolites both tended to increase. The CDCA/CA ratio was lowered in the test DF groups compared to the CP group.
As discussed above, the fecal excretion of secondary BA was affected by the difference in the type of DF and the results of some experiments on the same type of DF differed among researchers (experimental conditions).
In the present study, the LCA/DCA ratio of feces in the test DF groups was lowered compared to that in the CP group and was affected by the fat level, showing the interaction between fiber and fat. Chol addition produced higher LCA/DCA ratios in all the groups excluding the CP group, but no difference was observed between the CP and test DF groups. Gallaher and Franz (21) studied the relation between three kinds of wheat bran and the corn oil level and reported that the fecal LCA/DCA ratio was affected by neither the type of DF nor the fat level. They (22) also studied the relation between the corn oil level and oat bran, rye bran , barley bran and sugar beet fiber, and found that the fiber type affected the LCA/DCA ratio independent of the fat level. It is known that Chol supplementation promotes CDCA metabolism (18, 19) . It is therefore considered that Chol addition to DF, with its LCA/DCA lowering action, raises this ratio and masks any difference that may exist among DF.
The present study revealed that the LCA/DCA ratio, one of the several indices showing characteristics of fecal BA, responds well to the DF tested. As reported by Gallaher et al. (21, 22) , this response seems to differ by the type of DF . The significance of the response of the LCA/DCA ratio in evaluating the function of DF needs to be clarified. Further studies are warranted to elucidate the relation between the composition and ratios of fecal steroids and the type of DF in association with colon cancer risks.
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